Placenta cryosections for study of the adhesion of Plasmodium falciparum-infected erythrocytes to chondroitin sulfate A in flow conditions.
The adhesion of Plasmodium falciparum-infected erythrocytes (IEs) to chondroitin-4-sulfate (CSA) via the PfEMP1-CSA parasite ligand domain is correlated with placental malaria in primigravidae. The recent identification of parasite genes encoding CSA adhesion molecules and the development of pan-reactive monoclonal antibodies against the Pf(CSA) ligand have opened up new avenues for the development of anti-IE sequestration therapies for the prevention of placental malaria. A model closely mimicking placental sequestration of IEs during pregnancy is needed for the preclinical and clinical evaluation of candidate molecules for the induction of antibodies that could protect pregnant women from placental malaria. We found that normal placenta cryosections were a specific and highly consistent support for the binding of IEs to CSA in flow conditions under physiological conditions. This model makes possible the quantitative and qualitative analysis of IE adhesion. We identified distinct CSA-binding phenotypes within the FCR3(CSA)-selected parasites in flow analyses, but not in static analyses. We also analyzed inhibitors of placental parasite binding such as soluble CSA and antibodies directed against the Pf(CSA) ligand. Our data demonstrate that placenta cryosections could be used to standardize assays between laboratories, potentially advancing the development of therapies against placental malaria.